<19)H*HHMW (JO (12) ^ ^ 4# 1^ & ^ < A > <ll)WIHI«SyMW 

#$§2003 -86838 
(P2003 -86838A) 

(43)^H B ^15^ 3 £20 B (2003. 3. 20) 



(51) IntCL 7 




F I 


f^n-r(##) 


H 0 1 L 33/00 


■ 


HO 1L 33/00 C 5 F 0 4 1 








*§f2£ H*^C0S24 OL (4 9 H) 


(21) 


#g200? - 236672( P2002 - 236672) 


(71) to® A 


599133716 










(J 1091 o 


3£fi£l4iH8 H 14R (2002 8 14) 












)V /\yy>if 


(31)£5fc!fcfeig#^ 


10139 798. 4 




Osram Opto Semi kond 


(32)£5teB 


f£l3^ 8 £ 14 B (2001. 8. 14) 




u c tors GmbH 


(33)«5fc»fegB 


K-fy (DE) 


















(74)f$@A 


100061815 



















(54) wmT 



(si) imm 

•y i^'Sr L T & 0 *»o£*BBa> £ ggBf d £ >T M 2 
JIS 1 ogfcfr® fc J: tf±3BBfc J: -> T J&R 3 *i 4 x 

1 Sd/tani8 L/3 = arccos ( H] 

/n 2 ) 

n 2 J: i? i,/h$V>. 




[ mxm i ] < t i> 1 mum&tfm £ fii * 
tt® ( 4 > ztt&^mmitfc o) t. f^jwtit* 
( 3 ) <7)sa^^±*® ( 2 ) fcsrrsasfctt'* * > 

F*> ( 1 ) fc^WifcfOKS^tfcv^T. 

*7 < y W ( 1 ) li±mffi ( 2 ) fcWUTSKtEMS 

ixfzm i osmhb ( 8 ) tumw < 2 ) w*i/t*w>fc: 
s&tt*iaai*ifc lianas 2 oiawiii ( 9 > t £{f 

ifcfflffi (7) Sr^rLTfcD. 

SI 1 O^^-ffi ( 8 ) ( 2 ) b(CXy £S ( 1 

2) SrJgjfcLTfcO.. A»o±*BB (2) *>£>BBStd £E 
WC£2*>tf4HB (9) ^fxLT&>9. 

uss i cogp*® ( 8 ) mi/±$m ( 2 ) iz i otiis 

l^d/tan/3 fcfc'LiS = arccos (nj 

/n 2 ) 

^oa*>. ^ci-cn, ( 3 ) ommmT 

n 2 fi<7 < y Y*f ( l ) <7>Si>Wt"£> 0 , 

3ft* ( 3 ) OStfr^n J (2*7 yY^ ( 1 ) «Itr*n 

[H^Ja 2 ] mifSfJffl ( 7 ) CO 3 ( 2 ) fc*f 

LT^ft^®^ i> ffi®#4 J±S#OJS 2 <7>gfrfr® 
( 9 ) fc. ±31® ( 2 ) C»LTSBtt:E«;&*iJfc»3 
<7)g|5#® (10)- jWRwo^ fll£JBlKttOMIFP. 

[ib*«3] ^ ( i ) <D±mm (2) t^t 

h . W&R 1 frt> 3 4 X'(r>\ i-Ttlfr 1 OTB«W*F. 
[ft** 5 ] -f ( 1 ) li-efi-Wl^fEiB 

( 2 ) tttLxmm.£Batztuzm 1 <o«siH5 ( s > t 

cDJfl 2 Ogfcfr® ( 9 ) kSrfliJtWiftrt* 2oc0{l!)® 
(7) £*LTV*S. ff ^ 1 4 4 T'W vrfl#> 1 

[ft*JS6 ] *7 4 y ( 1 ) cD&ffll® ( 7 ) li^M. 
® ( 2 ) K*f LTfilfffcffiBSi-ifcJfS 1 eyfflm ( 8 ) 
t±mm ( 2 ) t«LT««>fc:®SE^-4ft®K*3t«S 

2 (DU-ftm (9) t£*-f!>. »M5Ctt<ox 

[1**^7] mm < 7 ) co o *>ss i <?)g&#® ( s > iz 
±a® ( 2 > *^i©sd^av>T^<offlSffi ( i > osg 

2c7)g&#® (9) ^*tLTI">&. |»«^5 4fcJi6e 

[f»*3S8l (HI® (7) tfD d *>Sil 1 CDgfcfr® (8) 
hW,2<7)U J ri-m ( 9 ) ^C0#^ffg|5 (14) iCfBfeMO 



(2) 12003-86838 (P2003-86838A) 



(8) axviESm (2) tcioT»«sii4x v ^ 

(12) t^hWM 1 *«V^-CKft<a*lT*J 0 . dtlfco 

lSd/tan/3 iit'LjS = arccos (nj 
/n 2 ) 

tt*3i7iemc7)*^. 

[ff^Jl9] §>mmmte(3) ±lzay??hW 
(6) aWSSirt^S. if^3S 1 *»^> 8 4 T*co v^-m. 

*» i mmnm*. 

[is*^ io] yY*> ( i ) nzmmmk ( 3 ) 

W«5S9lB«co«^. 

[ISM11] 3y>?M (6) \±wc=iy??\~w 

[ft^W12] h® ( 6) (iX.yfy/7D 

-trx^Jttix^N'-y ^ u y^y'u-^^m^^X^i$'——y 

[ w*3a 1 3 ] ^Ji« it* < 3 ) ass i comwmco'j? 

^>com2comtt:^Lx}5K> . f%icomtm2<7)mtco 
h^tazw<&mtfiF<£ i-xa o . t* it*/* >ti±$sttJi 

1 OS *5 X XSB 2 OScO^ISJS** ^> m fiS ^ . 3 
>-??bffi{il&loJf±£fe*£*rC^-g>. W*3B9*» 

[ if 14] ^ 1 cos*-' p sws-c* 0^2 emit 

n ^«ST'$> a *\ 4 fcli* 1 c7)il* J n itit* 0 S 

s* s sp^-w^i^*5ixi>. ar*3Si'3 43tai4iEa<o 

T « 

' [ff*3l 1 6 ] ?B£ffl<Di£#£1f fi^-6fc#>fcJ& 1 O 

lf*^ 1 3 4fcti 1 4IB«c7)»^. 
[ if 17] ay??h ffi{±ffi^® t imFF- m te« 

[it#JI 1 8 ] ^«ffiit* ( 3 ) ( 2 ) 

LTtiJarSitfciStt^^^^® (13a) Sr^rtTiJ 

-rh.^lSiE»<7)fg I f L „ 

[3»*JH1 9 ] ^)i«ift* ( 3 ) OftttiB (13a. 
1 3b) lt^v1-y7'70-£Z.&m^Xffi&ZtlX\i 

0 1 ^fliflBS* (3) lixt^df^tciO 
[if*JS2 1] ^-f ( 1 ) US i CtrifX-CV* 



( 



[8f#«2 2] ^M^K^ (1 ) liGaN£--&X/CV^ 

[ft*3S2 3 ] &mWm ( 3 ) (i-ft-^jG a N , A 
IGaN, I nGaN, tfzlZA 1 I nGaNfOH^ 
2r<fcklo£#A,T-V>.g>. 18*311 2 2 iT'W> 

m#> 1 astuo*^ . 

[000 1] 
[0002] 

[0003] CIOJ; 3 fcfifc^ixrt:'* 4 V h'^Tti. 56 

±mm iziti LxmMzmWi^ fix ^zuftm lx^ 

[0004] m^n=Fx\i^ 4>y*ji <^>±mm 2 iz 
^mmm.w 3 #»* £ nx v % & . z. nmrnftomamis. 

^ >- K «7 2 cxfrfi fcjfctt $ tltz b'- A A* b'- A 5 

ix{±±*M2Srar>T'>-f >-K«>ltcAD, ^^H 1 ) 
1 ^— gB^JBS L^oft^Wfc^ -f > H ^ 1 Oig-ftffifc: 
frfcSfcS. **Wfc3^£A»«fcLfca*r>Tb*-A 
littJ^Sr^-Sn* ({jWJb-ASb, ifcti^RStb*- 
A5a, 5c). ^RStti^WWOTHfeKKWUTA 

[0005] H^eoS-T-T-Ji. -f > K ->{4±«H 2 £ 
*f LT &«> fcgiFf 5 Sfcfr® 9 Sr^T LX V til® 7 iz X 

-ix&f&ztix^z. z\cDm>sb<iLWi,zx^xufrm9<,z 

[00 06] 
[0007] 



12003-86838 ( P 2 0 0 3- 8 6 8 3 8 A ) 

[0008] *SEJHi. HHfcj*^Jt^«0fg^fc*3V> 

[00093 ^OJ:a =CfffiHWfclWB8<f *ifelWW»« 
J4. JgttS^b'-AcOftV^^jM-^Sr^^i^O^ 
fc^*ft^§<xT X o i>z LXWRth <! t tfX'% 
h. mz, ffitt»*Jt«6Wc* ! 5r«J*fc:*>3t-»T3©£S 

««a&siawt:S!iis ltepjd-t * ztizx*). mmm 

[0010] *%ffllzX*U£ . ^< *> 1 OOl^ffi 

lgd/tan/3 it^"L/3 = arccos (115 
/n 2 ) 

[0011] fbtffi *• ^ -f y K>7<0fflJE5OJ: >y i 

tfoi -3 tM^-rs i t i/zx -ox . 3£&mtzm,xmm& 

T iciEB $ fix \^h%1 <?MftMzJ&r>fr h $&r<r> 

[00 12] 

[0013] *5&BJO*fiJ^SIM^»T-(±, Hffi^d -h 

^.mmizft LxMbizm&t& ft®** fc«a*<oas 2 



4> 



Tib*. ^Kco^^m^m^mim^t^mm 

[0014] UmiziZ. Z.mWizttLXmSJjfalzM.X 
-7£3Pi -y 7° LT V fWSTJiiMflB 

t>fL< «*»^cgjK Lfr&jJ tuft V W'* S . 
[0015] *f6BBW**!sSrSlsegJBTtis ^ > 

[0016] 5EK^f!|fcl±. »7 •< y F^liiB 1 tf>±»B 
fc (i^MWO. 1 co±mffil,ztt LTfffiri 2 <t>±* 

[0017] K«»«ffi{i*5MBTlia»<!0lWW»^® 

[0018] *»w»*H*itiiawriis 

(i-eir-f LXmrnzWrnZixtim 1 cogfcfr 
aft2£>tfft«"4lt< 2o<J5^|6iffl!lffi^^rLT^S. £ 

TSatSaSiiT^** 1 ^^ v ®k ±^fflfc:*t IT 
«W> CS&£ L T V ^ S S« 4 « fflffitto* 2 OSK#ffl i: 

c\bl>X*£Z>. 

[0019] jsmizittmix'te&mffimmzay?? 
i±m*.a*? < >wco&j§ffim#ti3.EMcomiz&mz 
i-^mzm^hixh, 

[0020] m&mizfflmztiximnfffiwzmm- 
sfc«>tc» &mffim.&±.izw.w.ztix^&a>?? hm 

3rfiK®*E LTV «8»i* fffltltny^^ 



(4) 12003-86838 (P2003-86838A) 



mm m&m<,z&&ztiz . 

[0021] ^rfijwi^co*^. ?stt«*9T-9;^i6i 

t^-CMtl-tiv^ z\o-rhZ\t^zX-oX^mm 
3fttt£S«fc:«art-4 £ b ifiX'Z S.oSO 

&£m±*j:^frt>X*foh. avf-rVWO 

zx?>?7hffizmttf£i t yT7frXfaxm--<,zm 

[0022] £ tiizK tx&tzte zttizM z. x . zmm 
mmzummiztt lx &&mw&jmm&&f8.-t& t * 
w ^cotzibtZ'jm^^mmmmimx.iix. -y+yfiz 

[0023] ^wn^mtcmmmxn. zmmmmt 

mtB&£'ffopnm&&$:1iLX33K>. ^Opn^ 

nmtfrt>ffimztLX^&. m=f-\±>v^^*Lvxy4* 

-VtLX. MtlfLEDtLXffi&L-t&t «fcU. -tw 
£ Jg IT V v£v 4f ^SSTft -> T t J: V> . 

[0024] zcrmizmmcQt&mm—A. &&&tK 

[0025] «WSrKtt4gOO#STJ±, P^««Pi: n 
SrfS«rfc . ifLlct *) R«Kb*- 

A2r^^#T5:v^tt®<O^I*3tct4p n«^35{i 

[0026] ^JlflSJt«i. *%BjX'(±*flJfc<iG a N 
<-X^ft^**WLTV^. ^WiflitfGa 
N, AlGaN, I nGaNfcit/A 1 I nGaNti) 

h. znmwt^mm^&^mzx^xim-iith 

* • m>Yv>x*<? h/l>m j l&ftX't-J±$:Bf&-f&z btfi 

T# . 

[0027] GaN^-X^mffiikm±. WJWiXb* 
bfctTWi.tfS iCa&R*fc»i:GaN36K*qiLTV^ 

d£Ti4S i O^^H^liJB^S^ib*— 

\L-&m&&cr>i3.fr(,zmmmi l z£ ->x i><tm-3w *>ti. 
zmzj: 'omm.^izmmitcohhm^m^.-t^zb 
a*T£ * . *iffs-i*ifc:3i«tt^)jb iznimmmm 



V 



(5) 12003-86838 (P2003-86838A) 



[00 28] 

mmmi ot. mi-eizm&ommMzm^x . * 
-$-4. 

[00 29] 04" PI t^S* ?t(ip] tftffl^SIKtiPl 
t#B|#-*|-£ttLTS>4. 

[ 0 0 3 0 ] m 1 ^Bt®T* L^lTO±ai2«^ 
v H 9 1 LT is 0 . 2 Jitter® flfittt 3 # 

4 5rqg-LT*3'9. * 4 ^ H>> 1 fctiRStffllfc:^^^ 9 V 
M6&mit>tLX^&. ? > 9 9 bffi 6 littfta y 9 9 

[00 3 1] ±S12t')-( yV^coHfimtcDM^ 

TV^4SSl<0gB#®8£3rLTl^4. i<0»l<0»^ffi 
813, 2 Lt ^ $ 2 Wffl 9 

jMRS . - <0SB 2 Ogfcfrffl 9 te £ fc . ±HB 2 L 

[ 0 0 3 2 ] 0 1 frb-t <tzhfr& J: o fc, 4 
^{fflffi 7 W#fal::2&tt£;ft.4ftb*-A 5 tmh<?M 2 to 

to b- £.tf±mm 2 fc# LT SH&gfrfr® 8 4 Ji 9 fc 
%fii&k$<DZMft& *) t'hSV^. LJt**-?T±*ffi2 
^LT#*6cO^®9«±K^>aj^^^tl.. ^ 

R#li88£-r4gk$HB8i3«J:tfl 0fM5ii^t'-A 

[0033] &mW&W3\&. BtiLZtltt-JxtfitiJl 

«£t m Lx^fm %mw.cr>&ftw 8 ^msitfwM $ ti 

4 <k o iz 5 -r 5 fl-^xm^n £> TV > 4 . -tcoti&blz 

4 zmm&fo 2 1± , ±a® t snoss i cogp^-B 8 fc *» 

flfitflcOfflttrJSIftB 13tx 7 y'12t 1 it . ± 
*® 2 fc £&6<7)3S 2 9 *^SE^ri6l<0^ 1 ^SP 

1 S d / 1 a n /3 fc/i L/3 = arccos (n, 

/n 2 ) 

**jfci-r4. 

[0034] -69i£fr£OTT-i±tfJ:frg-£s&tt£ Df^o 
[0 0 3 5] *SttJI4l*W>3&3fcj£l 5a*»^ai»SiTJt 

h*74 ywimzjjfrt&mz. ±mw2commWii 

6 aO^ritdfcaSfSit* . Sffitft 1 6 a fcftb'-A 5 i: 
<F>ftJg.a\±$&&ft6 c J:0t>/hSv^. HMIft^cW^^ 



izttJSL. 

sin^ c = n j /n 2 

*ufcb*-AJtai3£«p<ifc:BII# ft 2 6> e <ob*-APMi* 1 

i x o izmm £^4 . b-AP3ift 1 1 izm 

^TJl#5rS-tS^b*-^ 1 8(2\ Sffi&l 6 b 

[0036] JgttJirtOJKtBli. dOb'-AHItft: 1 
1 *^<0b'-A#ffi;ft^fcl?8LT^!l£gff#ffl 8 tit 

ti&cr>\±. miizmt&ishzm^x^tix^hx 

olz. 'J?% < 1 1> . b*-ARil* 1 1 Offl® 7 ffllO^b' 
-A 1 8#fifi:ogfrfr®8 fc^>60gP^M9 tnfo^td 
coWrt&l Alz^tzhWg.OVmi.z^ m&l 5 b^'x 
•yi^'l 2frt>?mZtlX\M>i&kX'bh. f63bSl 5 b 

tx-y^i 2fc«OBSS^tiJ: , 5 fc/hSv^fc, mt&fr 
f>tilStL^b'-A«0-SP^gP^-M8fc:S3t-5T L4 
d . 

[0037] H^O^JT'ti. »b'-A 1 8^^^ 1 4 
d/1 = t an/3 tztzL/3 = 9 0 * - ^ 

lSd/tan/3 y;W = arccos (rij 
/n 2 ) 

[0038] £ ZX&mt^Z fi. _hO#^T-ti. #Jf 

«it^covStt«4 ±«® 2 1 cD^mmzmfh b- 

*b#>xm^t%Zs:%1\X\^hZ\kX'hh. LtzW~> 
X. ±^(i)6(aW(: L*^^ t^v^, »$*«Ji?> 

[0039] H2fct±j^5ltt«056K»J!R*»w$itT 

v^4. zzxit. mtmte&mttmv&mfimm 1 3 
ai^^-^feft^st^-tiEfii 1 « ttx y 5; 1 2 *»^ttia l 
[0040] $^>tc ^tm\,±^mmm.W3^o—ij 

cofflWffil 3blZJ:-?Xi-vy<r>rp>£M2 11i!filzl>m 
ES$ fix is *) . U^'ot; <?Dl%5tffi{±^ -f y K ^agp 

ntz^bmjfoiz&tf&Mmftxnmiz tix^z. 

^WW^-r ^H>>*a50*^J&St$^4. 5^ 
Lxmm-t&zki>x**&<?>x\ Viyw&gtotKA 
v\ zcvi. 0 fcSv^aj^*s-&*»s/s«>fcttb*— AO» 



[0041] 4M>»2 1 jjft^cr&tfmcQfflMtizm LX 

X7y'12H, ±*ffi 2 fc SI 3 <Og|5#® 1 0ttzl±Z<7) 
Uftmi 00±^®2^r(6]^coS*S5ttJ:-5TS464> 

<0gB#®9fc3S3Ogfrfrn51 OCD&UtdcOWfT&l 7 0* 

ffi^t'-A2 3(iiStb'-A 1 8£fflJEU CliXfcW^ 
ittf (It'-Al 8*3J:V2 3tC«t- &b-.AP3£tffc 

fi3Si$ 1 9/f)^%3tffic7)^ 1 3 b ^TiOgESI s ii 
s^b/tan/3 tfc't/3 = arccos (ri! 

/n 2 ) 

[0042] d^mciot- ^L^b*-A<9^&- 

[0043] m^mmxa. ?&tmz2^cr>x b v 

•yT2 2a, 2 2 b <7)BltZ&&,ZtlX & *) . Ztlh<T>X 
h U >y ri±-?-iX-eiX±*® 2 t±^B2tiI^ 1 CD 
SP*® 8 kHMSWi 1 ) 4 S^l 2 fc¥ 

frteS&fi-LTH*. *f'J£li, S^i4"DW2 1^WL 

[ 0 0 4 4 ] 03 CO a~~ f Izii* *$mcr> e ^coMMM 

7tffi^^*T'$) •? „ zixiizti^itmwtxm^ztix ^ 

^$r*LT*5 0. ±SW2fc*KrSll<0»aWi:±. 

$m 2 iztt LxmMzfc&& m 2 cou^m t £*-r h w 

[ 0 0 4 5 ] 02 fcOBBEtrSffiHUiJ: a ^BOSfi 

fcTfflcEaSiifc* b 'J 7 7k LTMt & k^MX 

CO^k*^l23<7)a. b, ct^JEtSSS, 
^4fcj;t/'SS50^M^jTii. -efl-eix^ -f ^h'^c^x 

XhU "/T2 2ifi%t>ix'h. 

[0046] m3<n*K5K%ixx\^mm<rmft.X' 

fi. Z.tlh<7)*bVvT2 2\i. -kmffiiftlZ&WXm 

cot? 4 y^i'^'i 2*fEB8li tt-t&yis— Mz 

[0047] .IfthliS^rO, @3c0bO^J£fiajT-(iX 

h u -/7°2 2tm^ r )^om.Wznt>m^tmt Lxmn. 
tbcogn-ftffidz&^zt tpt>. mzM^mts^^zm lx 



(6) 12003-86838 (P2003-86838A) 



[0 04 8] H3WcC^$itTV^^Jfe^J(i, H30 
a, b^§arv^5Btffi«0®«Offi^ii:-T:-fca. £ 
<0*§^\ X V V -/7°2 2<7>*—'<— : 7 v7W&ltffl3<?) 

biz^tix^hmmmco^coxoiz^emt lxm 

*i!r£##j£$ixl>. 

[0049] 03tf9d~f <7)HS6fl?9ti, ^ </WE 

y F-y-eti^ 4 y wn?&mM & £ fc 

[00 5 0] ^C££TJi. «Brffl{i. <59itfEI3<7)d 

03iOe«OJ;-plCttftSft^^T*2bS. 03OdO 
3ocOXh U 7Tli;|3^a. b. c«40f)Xh l j7 

-fSEfitl ^SV»T-eiX-FiX^'f yHWi7yl 2^^ 
. [005 1 ] 03<Oetll 563fcffi{4ia3<Ob<7)%&i: 

a ym7y'l 2tTffiSt 1 $r*3V->TlEa§ix^:2o 

-y =j 1 2^t« 1 1±, mmizftjjmis&mwi 
[0052] mz®mt>mmLtz£ dtc ##pifc:fc-> 

Oifdh^ MUZ. t-r&MWbfcZV 4 >WO*EMk 
m±W0>±.£.WL< . &fcb'-ASr^§-^T«^^^v> 

ti. ffili.traflJ'Srx 7 fy/7X ? Srffiffl-TI) £ k lei 
% h k ^ d m & £ G L X v \& . 

[ o o 5 3 ] § t>tzs&mnmmt* sitawa %x% 

imnmzmmz. -ttn^^m wm&<om izmmzft 
*>*u £ «o i 5 t,z Lxmtm±ic 7iv?9Y mtmM% 



[0054] 8 &C5'r5^*ftTIHreSit43ttJBrt 
T^Ji*fBa**«5Wta(6li-r 5 £ te: ± -a T i>m JtC 

[00 5 5] ££*Mfttffa>HV£lftiMMKe**.? 
4 P n flte*)ttft?**:*>0pffltJf& itfnflllt 

lx . mttf zmmmmip n £ t wt 

L*vf,£<0*£, p3W»W3ft3teiiii:-S:L$rVv* 

[00 56] 4fc5T-5/U*-|ft|t=WRSfLT^$*t4 
pn«^£fflivc^iB£eilR-r6fc:*i. b'-A£56£ 

•y +y yyu^xim lx v ^ h . 

[ 0 0 5 7 ] 04 tfi^^J^iJ^HSfiW^SixTV^ 
2£)fB#M9fc. £ixtal^Tfc9j^o±a®2fc:*fL 

xmmizMm2irfzm3co®frmi otn^-cv^ 

5. 

[0058] 4 y f i ycr > ±mm 2 itz^mmtw. 3 # 
v*7t\i$$imi,zwm.%i\x^z>. ^mwkmt^xcr) 

y F^ociirfcrTO^ffljecox 7 y'i2t ofct vtf £>£ 

[00 59] 7 1^-A«0%3K®^I13 a fcfflje(C«|j£ 

-thtztbiz^ §,mW&^-Jdaz^v^9Yy\y—^y\y 

gS2 4*^®<7)4'*V^ J rilS J ?®2 5^atTt^-&. £ 
2AHi.lfVA 2 5* ft LT«8S*«ffittJl-^a[ 

TW<DTWz®m3-h$>mmmk<?>ffl&2 6\mm,mz 



(7) SB2 003-86838 (P2003-86838A) 

[00601 15 afc(itt}ylS&*Q. ■t%fr-h&1&Ztl 

F <7-<M X(±0 5 b W^^fficO^F-ffiiatc b 0 5 c Oirffi 
BCbi^SilTVvS. ffia^QJi2i<0£S a = 6 0 0 
// m ( H 5 b #M ) (OlEjj&n^m^-t h*7<VY 
HXlfyiy— A@b = 2 0^m^)71/- AttOfBt 
Bfcrowcff-gStiTV^. 05 aT'(±tti^S&***7U 

ttm^&Mfcfiut. mtbcom 2 co&ttm 9 1 nmw 2 t,z 

ttLXmW.%&l<vmfiW8ttfS = 4 5' COftfeitc 

h^tfcomt&ciW 1 0 O/zmtS)^^^ yF^fc:2tts 
ffiTfcS (05c£#BS) . |ft«2 8 4fcli»IE?fSai 
5&±Ui£=3 0* . q = 6 0jLzmTtW$iXJtbf)T*S> 
&. 7U— AHMXx*^N$<&StC-C>:h.T, t'*>4»0 

ft7X<i(3j* t, ^Of*$ ^>(C7 W-A-tM Xx*vJn$ < 

*4fc<ST-^&. «^2 9»i7U-A-9'-fXtc*f0 3 5:^ 
«Sr«LTVV&. £<0«J*<0jJErBR»«[Ji5 3 0jum-p 

[0061] m6fo\tmU(om^zftt&&Wto&ffm 

ZtlX^h. £<0±*ffl{iiao«§a = 2 8 0^m-CtS 

S(-/h$<. IW><ollJ^W9li^c5^— ^^ = 3 0* . 
q = 60* \zX-r>X&hhixX^h. $£fcMlimi£<r>i§ 
■^tmmzyU—^X'h*). 7W-Aifgb = 2 0^m 

x'ht.. m5tmWiz\s&fiift¥>Q.te7\'— 

ktfhfrh. =74 y3 0(±aj^-^frtcJ;-5T^^ 

[0062] *%HJ$rH^OHS60!l^iJLT^L,7t 
[HffiO^m^BJBJ] 

[01] ^mxvm^Fom 1 <onit«<o««0T*>4 . 

[02] *%BJcO»^<7)m 2 £O^Jfe^J^#ffiKpB0T'S> 

l>. 

[03] a - f <2-ttl{yi4^0fllJft*?£> 6 OtfO^ 
)5fi^J<7) :E FffiB&0T-ftl.„ 

[04] *^O»?O*9<0|6ltCTOfS«*a-C*) 
4. 

[05] atiasi o^mmmcomti^^^Tmx'h 
<o , b {i2|E»BaioaH t «ossttffi<o tr- a^®o^(c 

[06] ^mmmTomi l^ni^b-Awi 

[07 ] flawMR^BJHT-fcS . 



(8) IH2 003-86838 (P2003-86838A) 



1 VjyYV 

3 zmmmw 

4 vSttS 

5 ftt'-A 

6 3y^« 

7 ffllH 

8 »1«D»#B 

9 »2<oat^m 



1 0 

1 1 

1 2 



m 3 <DSB#nS 
13 

14 ^tS5 

15 a, 15b 

i6a, i6b mmw. 

1 8 lit.*- A 

20 ^ny^^M 



[01 ] 



[02] 



74 





:}3 



8 



[H4] 




(9) H2003-86838 (P2003-86838A) 



[05] [06] 




(72) H 5 —9 Hr/P Y 

yvn^ffx.-? 11 



(72) ^—Vx. isa-h^^X 

32 

F^— 5F041 AA03 CA40 CA46 



Ori ginal document 

LIGHT EMITTING DEVICE 



Publication number: JP2003086838 
Publication date: 2003-03-20 

Inventor: EISERT DOMINIK; STRAUS UWE; BAUR 

JOHANNES 

Applicant: OSRAM OPTO SEMICONDUCTORS GMBH 

Classification: 

- international: H01L33/00; H01L33/00; (IPC 1-7): H01L33/00 

- European: 

Application number: JP20020236672 20020814 
Priority number(s): DE2001 1039798 20010814 

View INPADOC patent famil y 
View list of citing documents 

Report a data error 

Abstract of JP2003086838 

PROBLEM TO BE SOLVED: To provide an light 
emitting device with its light emitting efficiency 
further improved. SOLUTION: A window is 



equipped with a side face having a 1 st partial area 
vertical to a primary surface and a 2nd partial area 
oblique to the same. The 1 st area forms an edge 
together with the primary surface and is away from 
the primary surface by a distance d changing 
gradually into the 2nd area, and the boundary of the 
radially formed plane in its lateral direction is 
positioned with a distance 1 from the edge formed 
by the 1st area and the primary surface. In this 
context, l>=d/tan&beta , wherein &beta =arccos 
(nl /n2 ) 5 wherein nl is the refraction factor of the 
multilayer structure, n2 is the refraction factor of the 
window, and nl <n2 . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a light emitting device characterized by comprising the following, a window (1) 
has the side (7) provided with the 2nd partial side (9) of curved surface shape or the shape 
of a stage that extends aslant to the 1st partial side (8) and main table side (2) that have 
been vertically arranged to a main table side (2), The 1st partial side (8) forms edge (12) 
with a main table side (2), And kept one's distance d from a main table side (2), and it has 
shifted to the 2nd partial side (9), This boundary keeps its distance I by a radiation forming 
face having a boundary of the lateral direction from edge (12) formed of the 1st partial side 
(8) and main table side (2), and it is arranged, and is l>=d/tanbeta about this. However, 
beta=arccos (n 1 /n 2 ) 

A multilayer-structure object (3) which has the active layer (4) provided with at least one 
radiation forming face. 

A translucency window (1) which has a main table side (2) where this multilayer-structure 
object (3) has been arranged. 

A light emitting device in which n is a refractive index of a multilayer-structure object (3) in 
********** and here, n 2 is a refractive index of a window (1), and refractive-index n 1 of a 
multilayer-structure object (3) is smaller than refractive-index n 2 of a window (1) and which 
is characterized by things. 

[Claim 2]The element according to claim 1 which the 3rd partial side (10) vertically arranged 
to a main table side (2) in the 2nd partial side (9) of curved surface shape or the shape of a 
stage that extends aslant to a main table side (2) among said sides (7) follows. 
[Claim 3]The element according to claim 1 or 2 for which a parallel section has the shape of 
a rectangle, a square, a triangle, for example, an equilateral triangle, or a right triangle to a 
main table side (2) of a window (1). 

[Claim 4]An element given [ to claims 1-3 ] in any 1 paragraph which comprises a radiation- 
parts side of plurality [ light-emitting surface ]. 
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[Claim 5]An element given [ to claims 1-4 ] in any 1 paragraph which has two sides (7) 
provided with the 2nd partial side (9) of curved surface shape or the shape of a stage that 
extends aslant to the 1st partial side (8) and main table side (2) where a window (1) has 
been vertically arranged to a main table side (2), respectively which counter. 
[Claim 6]The element according to claim 5 which has the 2nd partial side (9) of curved 
surface shape or the shape of a stage that extends aslant to the 1st partial side (8) and 
main table side (2) where each side (7) of a window (1) has been vertically arranged to a 
main table side (2). 

[Claim 7]The element according to claim 5 or 6 which a partial side (8) of [ 1st ] the sides 
(7) kept its distance d from a main table side (2), and has shifted to the 2nd partial side (9) 
of the side (7) of this **. 

[Claim 8]A boundary of a light-emitting surface supports each transition part (14) from a 
partial side (8) to the 2nd partial side (9) of [ 1st ] the sides (7), From edge (12) formed of 
the 1st partial side (8) and main table side (2) of this **, its distance I is kept, it is provided, 
and this boundary is l>=d/tanbeta about this. However, beta=arccos (r^/n ) 

********** ^ the e | emen t according to claim 7. 

[Claim 9]An element given [ to claims 1-8 ] in any 1 paragraph by which a contact surface 
(6) is arranged on a multilayer-structure object (3). 

[Claim 10]The element according to claim 9 with which an opposite contact surface (20) is 
established in an opposite hand with a multilayer-structure object (3) of a window (1). 
[Claim 11]The element according to claim 10 after which a contact surface (6) is patterned 
so that shape of this contact surface may **** in shape of a light-emitting surface. 
[Claim 12]The element according to claim 11 after which a contact surface (6) is patterned 
using an etching process or a sputtering process. 

[Claim 13]A multilayer-structure object (3) has 1st at least one layer of the 1st conductivity 
type, and 2nd at least one layer of the 2nd conductivity type, An element given [ to claims 
9-12 ] in any 1 paragraph by which an active layer exists between the 1st layer and the 2nd 
layer, and/or an active layer is formed from subregion of the 1st layer and the 2nd layer, 
and a contact surface is laminated on the 1st layer. 

[Claim 14]The element according to claim 13 whose 2nd layer the 1st layer is p conductivity 
type and is n conductivity type or, whose 1 st layer is n conductivity type whose 2nd layer is 
p conductivity type. 

[Claim 15]The element according to claim 13 or 14 from which the 1st layer is selectively 
removed since a boundary of a light-emitting surface is constituted. 
[Claim 16]The element according to claim 13 or 14 to which the 1st layer has the electric 
conduction characteristic of the 1st conductivity type only to some fields since a boundary 
of a light-emitting surface is constituted. 

[Claim 17]An element given [ to claims 9-16 ] in any 1 paragraph which has the contact 
frame surface where a contact surface was connected to a terminal face and this terminal 
face. 
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[Claim 18]An element given [ to claims 1-17 ] in any 1 paragraph in which a multilayer- 
structure object (3) has the edge surface (13a) established almost vertically to a main table 
side (2), and this edge surface forms a boundary in the lateral direction of a light-emitting 
surface selectively at least. 

[Claim 19]The element according to claim 18 which an edge surface (13a, 13b) of a 
multilayer-structure object (3) comprises using an etching process. 
[Claim 20]An element given [ to claims 1-19 ] in any 1 paragraph which a multilayer- 
structure object (3) is manufactured by epitaxy and manufactured from a substrate with 
which a window (1) is used for epitaxy. 

[Claim 21]The element according to claim 20 in which a window (1) contains SiC. 
[Claim 22]The element according to claim 20 in which a window (1) contains GaN. 
[Claim 23]An element given [ to claims 1-22 ] in any 1 paragraph in which a multilayer- 
structure object (3) contains at least one of the compound GaN, AIGaN, InGaN, or AllnGaN 

(s). 

[Claim 24]An element given [ to claims 1-23 ] in any 1 paragraph which is a luminescence 
diode. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a light emitting device given in the generic 

concept of claim 1 . 

[0002] 

[Description of the Prior Art]The light emitting device of this form has a window of the 
translucency provided with the main table side where the multilayer-structure object 
provided with the active layer used for luminescence and this multilayer-structure object are 
arranged. With the conventional element, the window often fabricated by the cube or the 
rectangular parallelepiped is used. 

[0003]ln the window fabricated in this way, the wired AND of the beam which total internal 
reflection of the comparatively big portion of the generated beam was carried out in the 
interface between a window and the circumference, for this reason was generated is 
reduced. The window which had shape improved is formed of at least one side, and the 
side has the partial side aslant arranged to the main table side. The suitable shape of such 
a window is shown in drawing of longitudinal section of drawing 7 . 

[0004]With the element of the graphic display, the multilayer-structure object 3 is laminated 
on the main table side 2 of the window 1. This structure contains the active layer 4 which 
performs radiation formation. The beam which was generated in the active layer 4 and 
emitted in the direction of the window 2 is illustrated by the beams 5a, 5b, and 5c. These 
beams go into the window 1 through the main table side 2, and it passes through a part of 
window 1 , and they come against the interface of the window 1 eventually. The wired AND 
of the beam is carried out according to the incidence angle over an interface (the output 
beam 5b or the total-internal-reflection beams 5a and 5c). To the flat-surface normal of an 
interface, total internal reflection is generated, when an incidence angle is larger than a 
total reflection angle. 

[0005]ln the element of the graphic display, the window is formed of the side 7 in which it 
has the partial side 9 which extends aslant to the main table side 2. The beam ingredient by 
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which the incidence angle of the beam 5b which collides with the partial side 9 by this 
slanting position is reduced, therefore total internal reflection is carried out is reduced, and 
luminous efficiency is raised remarkably as a whole. 
[0006] 

[Problem(s) to be Solved by the lnvention]The technical problem of this invention is 
providing the light emitting device of the form which luminous efficiency stated to the 
beginning improved further. The technical problem of this invention is providing the element 
which has high power efficiency especially. 
[0007] 

[Means for Solving the Problem]This technical problem is solved by the element according 
to claim 1 . 

[0008]ln an element of form stated to the beginning, this invention is based on thought of 
restricting luminescence to a field which realizes extraordinarily high beam power 
combination based on shape of a window. 

[0009]An active layer is formed only in an above-mentioned field which has a wired AND 
with a high beam, and such radiation formation restricted spatially can be made and 
realized. By also being able to make an active layer extend over a comparatively big field, 
restricting an additional means, for example, driving current, spatially, and impressing it in 
that case, only in subregion of an active layer, radiation formation constitutes so that there 
may be no line crack. Below, a field of an active layer which emits light during a drive will be 
expressed as a "light-emitting surface." On the other hand, an active layer is a layer which 
is formed in the multilayer-structure inside of the body, and is fundamentally suitable for 
radiation formation. 

[0010]ln a light emitting device provided with a multilayer-structure object which has the 
active layer provided with at least one light-emitting surface according to this invention, and 
a translucency window which has a main table side where this multilayer-structure object 
has been arranged, A window has the side provided with the 2nd partial side of curved 
surface shape or the shape of a stage that extends aslant to the 1st partial side and main 
table side that have been vertically arranged to a main table side, The 1st partial side 
formed edge with a main table side, and kept its distance d from a main table side, and has 
shifted to the 2nd partial side, A radiation forming face has a boundary of the lateral 
direction, from edge formed of the 1st partial side and main table side, this boundary keeps 
its distance I, and is provided, and it is l>=d/tanbeta about this. However, beta=arccos 

(»yn 2 ) . 

n 1 is a refractive index of a multilayer-structure object in ********** and here, n 2 is a 
refractive index of a window, and refractive-index n 1 of a multilayer-structure object 
comprises refractive-index n 2 of a window small. 

[0011]By estranging a light-emitting surface in this way from suitable edge of a window, an 
ingredient of a beam which collides with the 1st vertical partial side to a main table side is 
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reduced, thanks to an ingredient which collides with the 2nd partial side aslant arranged to 

a main table side, therefore a wired AND of a beam is raised. 

[0012] 

[Embodiment of the lnvention]The advantageous embodiment of this invention is an object 
of a dependent claim. 

[001 3] According to the advantageous embodiment of this invention, the 3rd partial side 
vertically arranged to a main table side adjoins the 2nd partial side of curved surface shape 
or the shape of a stage that extends aslant to a main table side among the sides. The base 
which has the side which intersects perpendicularly with the multilayer-structure object of 
an element mutually at the opposite side can be formed by this, and this is advantageous 
about mount of an element. Many automatic existing mounting devices are designed to the 
window of such shape provided with the side which intersects perpendicularly, and in this 
embodiment of this invention, can continue selectively advantageously and can be used. 
[0014]ln the field which sees perpendicularly to a main table side and overlaps the window 
base advantageously, the radiation forming face is excepted and, as a result, a beam is not 
generated in this field. Even if a beam is generated here, the beam should be substantially 
emitted in the direction of a window base, and the wired AND only of few grades more 
remarkable than the 2nd partial side that has become aslant among the sides should be 
carried out. 

[0015]According to the advantageous embodiment of this invention, the window has a cross 
section where the shape of a rectangle, a square, or a triangle is lateral. In this case, a 
lateral cross section is a cross section which has a parallel section to the main table side. 
[0016]A window is advantageously formed of the 2nd parallel main table side to the 1st 
main table side of an opposite hand with the 1st main table side. This shaping is especially 
advantageous when manufacturing saw-lengthening or folding a window from the substrate 
of a comparatively big area. 

[0017]The radiation forming face comprises two or more radiation-parts sides in this 
invention. The radiation-parts side is arranged in the active layer region which makes a high 
wired AND possible advantageously, and this field is excepted between each radiation- 
parts sides which have only few wired ANDs in that case. Advantageously, the radiation- 
parts side is surrounded by two or more boundaries mentioned above, therefore is 
characterized by the especially high wired AND of a generating beam. 
[0018]According to the advantageous embodiment of this invention, the window has two 
opposed sides which continue to the 2nd partial side of curved surface shape or the shape 
of a stage that extends aslant to a main table side from the 1st partial side vertically 
arranged to a main table side, respectively. A wired AND is advantageously raised further 
by the partial side of two or more of these slant. It can surround according to the side 
provided with the shape of a stage or the 2nd curved surface shape partial side which has 
extended the four quarters of a window aslant to the 1st partial side and main table side 
that are vertically arranged to the main table side, and can also be considered as the 
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boundary of the lateral direction. 

[0019]By this invention, the contact surface is arranged advantageously at the multilayer- 
structure object. The opposite contact surface supported can be laminated on the opposite 
side with the multilayer-structure object of a window. These contact surfaces are used for 
electric supply of an element. 

[0020]ln order to realize the light-emitting surface in the state where it was restricted to the 
active layer, the contact surface arranged on the multilayer-structure object can be suitably 
patterned after the shape of the light-emitting surface. Current is introduced into the field of 
the active layer which saw at the flat surface and was covered with the contact surface 
when current has extended perpendicularly to a main table side substantially. A beam is 
generated only in the field through which the current of the active layer is flowing as a 
result. Therefore, so to speak, a contact surface is projected on an active layer using 
current. 

[0021 ]lt is good to form an active layer uniformly in the lateral direction in this case 
advantageously. A multilayer-structure object can be easily manufactured by carrying out 
like this. That is, it is because it is not necessary to pattern an active layer. Generally cost 
seldom starts patterning of a contact surface. Then, it is good to vapor-deposit a contact 
surface uniformly in the lateral direction for example first, and then to pattern by etching or 
back sputtering. 

[0022]lt is good to replace with this or to form an almost vertical edge surface in a 
multilayer-structure object to a main table side in addition to this. Therefore, the required 
multilayer-structure object of patterning by etching is good. 

[0023]ln the advantageous example of this invention, the multilayer-structure object has a 
pn junction part which performs radiation formation, and this pn junction part is formed from 
at least one p conductive layer and at least one n conductive layer. An element is good as a 
luminescence diode to constitute, for example as LED. It may be a joined part to which p 
conductive layer is not directly in contact with the case of everything but the joined part 
formed in that case when a pn junction part contacts p conductive layer and n conductive 
layer directly, for example, quantum well structure, in the boundary at n conductive layer. 
[0024]The pn junction part which it is formed in the field which should form a beam, and out 
of which it does not come in that case as the boundary of a light-emitting surface removes p 
conductive layer or n conductive layer, and does not carry out radiation formation as a 
result is formed in the field. This removal is performed by etching. 

[0025]p current carrying part and n current carrying part are compensated with an another 
means to provide a boundary, for every field. A pn junction part is not provided in the field 
of the active layer which should form a beam in a similar manner by this and which does 
not come out. Compensation of conductivity is attained by introducing opposite conductivity 
type particles. 

[0026]The multilayer-structure object has a GaN base compound semiconductor 
advantageously in this invention. This is GaN, AIGaN, InGaN, and AllnGaN. The kind of 
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compound can be characterized according to high quantum efficiency, for example, can 
form a beam in a green, blue, and ultraviolet spectral region by the comparatively big band 
gap. 

[0027]Advantageously, it is epitaxial and a GaN base multilayer-structure object is 
manufactured. The SiC substrate or the GaN board is suitable as an epitaxial substrate. A 
sapphire substrate may be used. In this invention, a window is advantageously 
manufactured from an epitaxial substrate. Here, a SiC window can be characterized also 
with the conductivity to the beam formed besides beam permeability, and can constitute the 
element which has conductivity perpendicularly by this. Contact can be formed 
perpendicularly comparatively easily [ the existing conductive element ], and current 
distribution in an element can be made uniform. 
[0028] 

[Example]Hereafter, another feature of this invention, an advantage, and relevance are 
explained to drawing 1 - 6 in detail using the example of a graphic display. 
[0029]The same reference number is given to the same element or the element of the 
same operation among the figure. 

[0030]The element shown in drawing 1 in the section has the window 1 of the main table 
side 2, and the multilayer-structure object 3 is established on the main table side 2. The 
multilayer-structure object 3 has the active layer 4 which performs radiation formation, and 
the contact surface 6 is established in the opposite hand in the window 1. The contact 
surface 6 is established in the opposite hand of the window in which the opposite contact 
surface 20 was established, and this window is formed with the electrical conducting 
material, for example, SiC. 

[0031 ]The side 7 which extends between the main table side 2 and the opposed face of a 
window has the 1st partial side 8 vertically established to the main table side 2. The 2nd 
partial side 9 that extends aslant to the main table side 2 in this 1st partial side 8 continues, 
and the 3rd vertical partial side 10 adjoins this 2nd partial side 9 to the main table side 2 
further. 

[0032]An incidence angle in case the optical beam 5 emitted in the direction of the side 7 
from the active layer 4 hits the side 7 in the field of the 2nd slanting partial side 9 is smaller 
than an incidence angle in case this beam hits the vertical partial side 8 or 9 to the main 
table side 2 so that drawing 1 may show immediately. Therefore, the slanting partial side 9 
produces a high wired AND to the main table side 2. Especially, in the field of the partial 
side 9, the total internal reflection of the beam formed on the side is decreased more 
strongly than the beam formed in respect of [ 8 and 10 ] the adjoining portion. 
[0033]the exposure to the disadvantageous vertical partial side 8 is avoided for the beam in 
which the multilayer-structure object 3 was formed about a wired AND - as — the lateral 
direction — boundary attachment ******. Therefore, the multilayer-structure object 2 which 
has refractive-index n 1 smaller than refractive-index n 2 of a window is estranged from the 

edge 12 currently formed from a main table side and the 1st vertical partial side 8. It is 
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dependent on distance with the transition part 14 from the main table side 2 and the partial 
side 9 to the 2nd vertical slanting partial side [ 1st ] 8, and the distance 1 of the side edge 
surface 13 of a multilayer-structure object and the edge 12 is l>=d/tanbeta in that case. 
However, beta=arccos (n 1 /n 2 ) 
Ij. ****** 

[0034]Below, this condition is called wired-AND conditions. This wired-AND condition is 
acquired from the following relation. 

[0035]When the optical beam 5 emitted from the emission point 15a in the active layer 4 
enters in the window 1 which serves as a transition part into a dense medium optically, it is 
refracted in the direction of the perpendicular line 16a of the main table side 2. The angle 
alpha of the perpendicular line 16a and the optical beam 5 is smaller than critical angle 

theta . Critical angle theta ****s in the boundary angle of the total internal reflection at the 

c c 

time of the reverse shift to a multilayer-structure object from a window, and is shown by 
sintheta =n 7n 0 . Therefore, the beam bunch emitted from the emission point 15b is 

c 1 2 

refracted so that it may open in a substrate and the beam cone 1 1 of angle 2theta may be 

formed. The marginal beam 18 which touches the beam cone 11 in a boundary in the side 

makes the perpendicular line 16b and angle theta . 

c 

[0036]The light-emitting surface in an active layer is limited so that the beam from this 
beam cone 1 1 may not hit the disadvantageous partial side 8 directly about a wired AND. 
That this condition is satisfied as the emission point 15b is used for drawing 1 and it is 
shown in it, It is a case where the emission point 15b is estranged by the distance of the 
grade which hits at least the transition part 14 between the partial side 8 where the 
marginal beam 18 by the side of the side 7 of the beam cone 1 1 is vertical, and the slanting 
partial side 9 from the edge 12. If the distance of the emission point 15b and the edge 12 is 
smaller than this, a part of beam emitted from the emission point will hit the partial side 8. 
[0037]At the example of a graphic display, the marginal beam 18 has reached the transition 
part 14, and is d/l=tanbeta in this case. However, the relation beta= 90 degree-theta 
Becoming is realized, And it is wired-AND condition l>=d/tanbeta. However, beta=arccos 
(n 1 /n 2 ) [ the distance from this relation to the edge 12 formed from the partial side 8 and the 

main table side 2 from the boundary of a light-emitting surface ] 
****** jg **** 

[0038]lt is that it is considered that the optical path of a beam [ in / by consideration / the 
field between the active layer 4 of a multilayer-structure object and the main table side 2 ] in 
[ being careful here ] is not taken into consideration, but this field of a multilayer-structure 
object is very thin. Therefore, although it does not carry out approximate appropriate [ of the 
upper consideration ], thickness can be satisfied enough about the element which has a 
multilayer-structure object clearly smaller than the distance d. 

[0039]The development gestalt of the previous example is shown in drawing 2 . Here, the 
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light-emitting surface has the 1st boundary by the side edge surface 13a of a multilayer- 
structure object, and this edge surface 13a estranges only the distance I by which wired- 
AND conditions are fulfilled from the edge 12, and is established. 

[0040]The light-emitting surface is restricted also in the medial-axis 21 direction of a chip by 

* 

another edge surface 13b of the multilayer-structure object 3, therefore this light-emitting 
surface is excepted in the field which spreads a window base top in an axis direction. The 
beam generated in this field is emitted to slanting real target instead of the partial side 9 in 
the direction of a window base. Since the window side which faced the multilayer-structure 
object can also be used as a load carrying face, the wired AND only of few ingredients is 
carried out among the beams which enter into the field of a window base. Thus, in order to 
obtain a high wired AND, it is advantageous to restrict formation of a beam to the peripheral 
edge region of a multilayer-structure object. 

[0041 ]A relation similar to wired-AND conditions arises also about restriction of the light- 
emitting surface to medial-axis 21 direction. In this case, the edge 12 is replaced with the 
nodal line 19 defined by the main table side 2, the 3rd partial side 10, or the extension to 
the main table side 2-way of this partial side 10. It replaces with the distance d and the 
distance b from the transition part 17 between the 2nd partial side 9 and the 3rd partial side 
10 to a main table side is used. The beam 23 which comes out from the boundary of a light- 
emitting surface ****s with the marginal beam 18, and it progresses to parallel with this (not 
shown [ the beam cone belonging to the marginal beams 18 and 23 ] in order to make it 
intelligible). The distance s from the nodal line 19 to the boundary 13b of a light-emitting 
surface is s<=b/tanbeta advantageously. However, beta=arccos (n 1 /n 2 ) 

The becoming relation is filled. 

[0042]lt is guaranteed that at least a part of generated beam reaches the slanting partial 
side 9 by this condition. 

[0043]ln the example of a graphic display, the light-emitting surface is formed in the form of 
the two strips 22a and 22b, and these strips have extended in parallel with the edge 12 of 
the window formed from the main table side 2 and the 1st partial side 8 vertical to the main 
table side 2, respectively. Advantageously, an element is symmetrically realized about the 
medial axis 21. 

[0044]Six examples of this invention are shown to a-f of drawing 3 by the top view. The 
point of difference of these examples is the shape of a light-emitting surface, and this is 
expressed as the slash, respectively. The window belonging to a light-emitting surface has 
the same shape as drawing 2 , and is having all the sides restricted in vertical section by the 
side in which it has the 1st partial side vertical to the main table side 2, and the 2nd partial 
side that spreads aslant to the main table side 2. The window of the shape currently 
substantially drawn on drawing 4 with the perspective view corresponds to the example by 
a-c of drawing 3 . 

[0045]As explained in connection with drawing 2 , if a light-emitting surface is formed as a 
strip arranged in parallel with the edge 12 formed of the 1st partial side and main table side, 
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it is advantageous. In the 3rd, 4th, and 5th examples corresponding to a of drawing 3 , b, 
and c, the four strips 22 estranged from the edge 12 in parallel with the edge 12 of a 
window, respectively are obtained from this. 

[0046]ln the shape of the light-emitting surface shown in a of drawing 3 , these strips 22 
relate to the frame which has the distance I even to the next window wedge 12 in all the 
side face directions. This distance I fulfills wired-AND conditions. 
[0047]Unlike this, in the example of b of drawing 3 , only the field where the strips 22 
overlap is carried out as a light-emitting surface. These overlap areas are especially 
suitable for the high wired AND from it being close to the partial side of two slant. In the 
light-emitting surface, only I is estranged from the edge 12 of the window again, and the 
distance I fulfills wired-AND conditions. 

[0048]The example shown in c of drawing 3 is the combination of the shape of the light- 
emitting surface shown in a of drawing 3 , and b. In this case, the overlap area of the strip 
22 is formed as a light-emitting surface like [ in the case of the example shown in b of 
drawing 3 ], and the strip whose width is still narrower has connected these overlap areas. 
By emphasizing an overlap area, a high wired AND suitable for these fields is taken into 
consideration. 

[0049]The example of d-f of drawing 3 ****s in the example shown in a-c of drawing 3 
except the point that a window has a triangular cross section. In the window which has a 
section of triangular shape, the total internal reflection in a window can be reduced further, 
therefore a beam yield is raised additionally. 

[0050]Here, especially a cross section is the shape of a right triangle like e of whether it is 
the shape of an equilateral triangle as shown, for example in d of drawing 3 , and drawing 3 . 
Three strips of d of drawing 3 were equivalent to the four strips 22 of a of drawing 3 , b, and 
c, kept the distance I by which wired-AND conditions are fulfilled again, and have extended 
in parallel with the edge 12 of a window, respectively. 

[0051]At e of drawing 3 , the light-emitting surface comprises a partial radial plane arranged 
near the angle of a window like the case of b of drawing 3 . These partial radial planes are 
frame-ized by two boundaries where even the adjacent window wedge 12 kept its distance 
I, and has been arranged. However, the distance I fulfills wired-AND conditions. The 
example by f of drawing 3 is the combination of the example by d of drawing 3 , and e like c 
of drawing 3 . 

The partial light-emitting surface is connected by the narrow luminescence strip of width. 
The distance I to the window wedge 12 which adjoins each other from these strips fulfills 
wired-AND conditions similarly. 

[0052]As already explained repeatedly, arrangement and shape of a light-emitting surface 
are important especially for this invention. This shape can be defined by the cross section 
of a multilayer-structure object. For this reason, for example, a multilayer-structure object is 
first placed on the whole main table side of a window. Next, the field which must not 
generate a beam is removed selectively. Etching may perform this selective elimination. 
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Such shaping of a light-emitting surface has the advantage that shaping of a light-emitting 
surface can be chosen freely broadly, by using a suitable etching mask, for example. 
[0053]Restriction of a light-emitting surface is still more possible also by impressing current 
so that only the portion which belongs to the light-emitting surface among active layers may 
energize. This can be attained by forming in the shape of a light-emitting surface the 
contact surface placed for example, on the multilayer-structure object. In this case, 
energization is substantially performed at right angles to the layer of a multilayer-structure 
object vertically, it does in this way, and a contact surface is projected on an active layer. 
[0054]Energization of the current into the active layer furthermore restricted in the lateral 
direction is possible also by insulating a multilayer-structure object electrically at the place 
which must not generate a beam. For this reason, for example, the mask which comprises 
an insulating material and which was fabricated appropriately may be arranged on a 
multilayer-structure object, and it may cover with contact metallization. 
[0055]Some multilayer-structure objects may be replaced with an insulating material. This 
variation is suitable for the multilayer-structure object which has p conductive layer and n 
conductive layer for forming the pn junction which especially emits a beam. The 
conductivity of such a layer can be compensated by driving in opposite conductivity type 
particles, respectively, and can be reduced by extension. Thus, the multilayer-structure 
object can have pn junction and, moreover, p current carrying part collapses in this case at 
the place which is not in agreement with a light-emitting surface, i.e., the place which 
should not generate a beam, for example. 

[0056]ln order to restrict an activity side using the pn junction which is restricted in the 
lateral direction and formed, at the place which should generate a beam and out of which it 
does not come, p conductive layer thru/or n conductive layer may be performed by 
exfoliating. The etching process is suitable for this, for example. 

[0057]Another example of this invention is shown in drawing 4 . The window is shown by the 
perspective view which ****s in drawing 1 , and is divided by four sides. This comprises the 
3rd partial side 10 that follows the 2nd partial side 9 that follows the partial side 8 vertically 
arranged to the main table side 2, and this, respectively, and extends aslant to the main 
table side 2, and this, and has been vertically arranged to the main table side 2. 
[0058]The multilayer-structure object 3 is arranged on the main table side 2 of a window, 
and this multilayer-structure object has the active layer 4 of the form of a pn junction part. 
The p conductivity-type side is arranged with the window here in the opposite hand. A 
multilayer-structure object keeps a predetermined distance, and is constituted from the 
edge 12 of the main table side by the all side, and this is set that the distance I between the 
edge surface 13 of the side of a multilayer-structure object and the suitable edge 12 parallel 
to this of a window satisfies wired-AND conditions. 

[0059]Since a frame-like light-emitting surface is suitably constituted in drawing 3 a, the 
contact frame is laminated in the form of frame-like contact metallization on the multilayer- 
structure object. Contact metallization comprises translucency advantageously. It is well- 
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informed about the central cable terminal side 25 where the tap wire way 24 is common 
from the contact frame. Suitable wire contact can be connected here and driving current is 
supplied to it working via this. In order to prevent that current flows into an active layer via 
the tap wire way 24 and the cable terminal side 25, the field 26 of the multilayer-structure 
object in which it is located down a tap wire way and the cable terminal side is insulated 
electrically. In this field 26, p current carrying part of the upper layer of a pn junction part 
collapses. Thereby, conductivity falls, a pn junction part is prevented further, and radiation 
formation is not mostly performed in this field. 

[0060]The rate of the wired-AND beam over the power efficiency Q, i.e., all the formed 
beams, is shown in drawing 5 a about the element of drawing 4 depending on the area of a 
light-emitting surface. Window size is shown also in the top view of the main table side of 
drawing 5 b, or the sectional view of drawing 5 c. The power efficiency Q is calculated 
about the light-emitting surface of the window which has a main table side of a square with 
a neighboring length of a= 600 micrometers (refer to drawing 5 b), and the shape of a frame 
with a frame width of b= 20 micrometers. Power efficiency is shown by drawing 5 a 
depending on the frame size x. The curve 27 or the corresponding point of measurement is 
making the angle whose 1st vertical partial side 8 is delta= 45 degrees to the 2nd slanting 
partial side 9 and main table side 2. 

And the distance q between the 1st partial side 8 and the 3rd partial side 10 is a value to 
the window which is 100 micrometers (see the drawing 5 c). 

The curve 28 or the corresponding point of measurement is calculated at delta= 30 degrees 
and q= 60 micrometers. In both cases, the power efficiency Q is begun, it goes up greatly, 
and about 43% of maximum is reached, and if the frame size x becomes small further after 
that, it will fall, as the frame size x becomes small. The field 29 expresses the field 
advantageous to frame size. The upper part full limits of this field are 530 micrometers, and 
this ****s in the shortest distance between the light-emitting surface and window wedge 
which were defined by wired-AND conditions. 

[0061 ]The power efficiency over the same element is shown in drawing 6 . this main table 
side is markedly boiled at neighboring a= 280 micrometers in length, and is small, and the 
slanting partial side 9 is defined by delta= 30 degrees of parameters, and q= 60 degrees. A 
light-emitting surface is a frame-like like the above-mentioned case, and is b= 20 
micrometers in frame width. The power efficiency Q is shown like drawing 5 depending on 
the frame size x. It turns out like the above-mentioned case that power efficiency is going 
up as the frame size x becomes small. The line 30 expresses the full limits defined by 
wired-AND conditions. 

[0062]Although this invention was explained according to the example of a graphic display, 
of course, this does not serve as limitation of this invention. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is a schematic illustration of the 1st example of the element of this invention. 
[Drawing 2] lt is a strabism sectional view of the 2nd example of the element of this 
invention. 

[Drawing 3] a-f is a flat-surface schematic illustration of six examples of the constituent child 
of this invention, respectively. 

[Drawing 4] lt is a strabism schematic illustration of the 9th example of the element of this 
invention. 

[Drawing 5] a is a figure showing the degree of wired AND of the 10th example, b is a flat- 
surface schematic illustration depending on the size of the beam forming side of the 
example of the element of this invention, and c is the section schematic illustration. 
[Drawing 6] lt is a figure showing the degree of a wired AND depending on the size of the 
beam forming side of the 1 1th example of the element of this invention. 
[Drawing 7] lt is a schematic illustration of the conventional element. 
[Description of Notations] 

1 Window 

2 Main table side 

3 Multilayer-structure object 

4 Active layer 

5 Optical beam 

6 Contact surface 

7 Side 

8 The 1st partial side 

9 The 2nd partial side 

10 The 3rd partial side 

1 1 Beam cone 

12 Edge 

13 Edge surface 
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14 Transition part 

15a and 15b Emission point 

16a and 16b Perpendicular line 

18 Marginal beam 

20 Opposite contact surface 



[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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